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There has been a considerable amount of research generally into the benefits associated with low 
carbon development, showing that it can be synergistic with development priorities – such as job 
creation, improved public health, social inclusion and improved accessibility (see for example, 
Gouldson et al., 2018). However, this rapid review finds limited evidence and information around 
these benefits specifically for the Hashemite Kingdom of Jordan (henceforth referred to as Jordan 
in this paper). Despite Jordan being one of the most active and pioneering countries in the Middle 
East and North African region on climate change and papers referencing the many benefits of low 
carbon development and green growth in Jordan generally (for example, the papers of the Green 
Growth Institute (GGGI)), few provide clear projected economic data and evidence. This indicates 
that a knowledge gap exists.  
There has been much interest in green growth in Jordan in the last ten years, particularly as Jordan 
is seen as having a large renewable energy potential for solar and wind. International organisations 
have been working with Jordan to develop comprehensive national plans and strategies to 
encourage green growth investment, in particular, the GGGI. Within the Jordanian government, 
the green growth concept has mainly been promoted by the Ministry of Environment. With the 
added impacts of the Covid-19 pandemic, there are fresh calls for Jordan to move away from its 
current growth model, which yields low investment, high debt and slow reform implementation, 
towards an investment and export-driven and resource-efficient growth model.1 However, the bulk 
of literature has focused on defining green growth and identifying potential investment projects for 
green growth in Jordan. There is little literature on specific economic metrics and findings in relation 
to the benefits of green growth for Jordan. Furthermore, data availability and reliability is a major 
constraint for green growth diagnostics at sectoral or industrial levels in Jordan (Engelmann et al., 
2019). 
The World Bank in particular has produced a number of reports that have fed into this review, that 
explore or touch on green growth in Jordan – however, they themselves recognise that there is a 
lack of research on the economic and job-generating impacts of a green growth pathway in Jordan, 
and emphasise the need for further analysis (see specifically Hakim et al., 2017). Many of the 
green growth statistics referenced are from single reports undertaken a number of years ago – for 
example, that environmental degradation costs Jordan 2% of its GDP per year comes from a World 
Bank report written in 2010 and based on data from 2006 (World Bank, 2010). No more recent 
reviews were found during this rapid review. This review draws on a mixture of academic and grey 
literature from government and international organisations. Literature searches were concentrated 
in key databases and search engines, including the World Bank’s document repository, Jordan 
specific webpages from the UN system and bilateral donors.  
This rapid review first highlights a small number of findings in relation to the economic impacts and 
costs of climate change in Jordan and environmental degradation. There are a few studies looking 
at the costs of climate change, however, economic estimates of environment degradation costs 
(put at 2.35% of GDP) are based on research from 2010. The costs associated with 3oC of climate 
change have been estimated for Jordan, with impacts resulting in negative GDP growth compared 
to the base year of 2017 of -0.555 %/year by 2047 and -3.254 %/year by 2100. The final section 
 
1 See for example https://mop.gov.jo/EN//NewsDetails/Joint_Statement_on_the_World_Bank_Group_%E2%80%
94_Jordan_Partnership [accessed 06/08/2021] 
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explores the evidence on the economic advantages of following a green growth pathway in Jordan. 
However, although Jordan has a number of environmental and climate related policies and 
strategies, including a National Green Growth Plan and National Action Plan, “evidence” or data 
both for country-wide and sector-specific economic benefits of a low carbon pathway was largely 
lacking (for example, where job creation may occur, the specific health impacts, or where poverty 
reduction will occur). Nevertheless, this section provides some evidence in relation to the economic 
benefits of greening housing, investing in renewable energy and greening the water sector in 
Jordan. Little information was found in the course of this review around gender dimensions of low 
carbon development in Jordan or in relation to the most vulnerable – such as those with disabilities.  
2. Economic impacts of climate change in Jordan 
Jordan is one of the most water-scarce countries in the world. It has experienced rapid population 
growth with an estimated increase of 87% from 2004 (at about 5 million) to 2015 (at about 9.5 
million), mainly due to the influx of refugees from Syria. Hence, Jordan’s cities have experienced 
rapid urbanisation, and Jordan is considered one of the most urbanised countries in the world with 
about 90% of the population living in urban areas. Poverty and unemployment (especially among 
young people) are two of the most important challenges the country is facing (CAPSUS, 2018: 6). 
Furthermore, Jordan has faced a steep increase in water demand in recent years as a result of its 
rapid population growth, income growth, and urbanisation (Hakim et al., 2017). A decrease of 20% 
in annual precipitation over the last few decades coupled with this increasing demand and 
inefficient use of water has exacerbated stress in Jordan’s water resources. With Jordan’s 
population expected to double by 2050, this will further increase pressure on natural resources 
and infrastructure, especially water resources (Engelmann et al., 2019). 
Costs of climate change impacts 
The World Bank’s Systematic Country Diagnostic for Jordan underscores water and climate 
change as the main constraints to eradicating extreme poverty and promoting shared prosperity in 
a sustainable way in addition to energy, natural resources and the environment (Hakim et al., 2017: 
26; World Bank Group, 2016). 
Kompas et al. (2018) used a large dimensional intertemporal computable general equilibrium 
(CGE) trade model to account for the various effects of global warming (e.g., loss in agricultural 
productivity, sea level rise, and health effects) on Gross Domestic Product (GDP) growth and levels 
for 139 countries. The authors note that there are a number of limitations with the model, especially 
that it is not possible to include the effects of natural disasters or more extreme weather events 
that occur year to year in the model. Nevertheless, the estimates from the model do indicate 
substantial damages and losses in national income from climate change and provide a means of 
comparison across different temperature ranges and countries. For Jordan, they found that the 
impacts of 3°C warming would result in negative GDP growth compared to the base year of 2017 
in both the medium and long term (see table 1). Kompas et al. (2018) also compute the long-run 
impacts of different global warming scenarios (1–4°C), which correspond to different 
Representative Concentration Pathways (RCPs). The results can be seen in Table 2 and the 
measure is the change in GDP. 
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Table 1: The effects of climate change (3°C warming) on Jordan’s GDP 
 2027 2037 2047 2067 
Long run 
(2100) 
GDP (% Change/Year) -0.158 -0.342 -0.555 -1.052 -3.254 
Source: Kompas et al., 2018: 1163 
Table 2: Long-run impacts of climate change scenarios on Jordan’s GDP 
 1°C 2°C 3°C 4°C 
GDP (% Change/Year) -0.982 -1.998 -3.254 -4.835 
Source: Kompas et al., 2018: 1167 
Costs of environmental degradation 
A 2010 World Bank report was identified that looked at the costs of environmental degradation in 
Jordan, however, no recent reports (less than 5 years old) were identified in this rapid review 
(World Bank, 2010).  
The 2010 World Bank study took into account both immediate and longer-lasting impacts of 
environmental damage in Jordan for the year 2006. This estimated the total cost of 
environmental degradation to be in the range of Jordanian Dinar (JD) 143-332 million, with 
an average of JD237 million (US$360 million), or 2.35% of GDP in 2006 (World Bank, 2010: 
5). If the impact of emissions on the global environment were to be added, then the total cost to 
Jordan and the global community as a whole would be JD393 million (US$590 million). The most 
important contributor was air pollution, which accounted for 1.15% of GDP – although the relatively 
high cost of outdoor air pollution should be interpreted as a signal of degradation in selected road 
traffic and industrial hot spots rather than overall national poor air quality. The impact of inadequate 
water supply, sanitation and hygiene formed the second most significant factor in 2006, 
representing about 0.81% of GDP. The cost of the improper disposal of solid waste ranked third, 
followed by the environmental damage to soil conditions and the coastal zone (World Bank, 2010: 
5). The World Bank’s 2016 Systematic Country Diagnostic for Jordan highlights that although 
Jordan’s aggregate cost of environmental degradation as a percent of GDP equivalent is low 
compared to the mean (just under 8%), it also starts with a much leaner basket of environmental 
assets (World Bank Group, 2016: 50). 
3. Economic advantages to green growth in Jordan 
There exists several indicator-based assessments in the form of macroeconomic diagnostics or 
indices for green growth (Engelmann et al., 2019: 8). The GGGI’s Green Growth Index is a 
composite index measuring a country’s performance in achieving sustainability targets including 
Sustainable Development Goals (SDGs), Paris Climate Agreement, and Aichi Biodiversity Targets 
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for four green growth dimensions – efficient and sustainable resource use, natural capital 
protection, green economic opportunities, and social inclusion.2 The 2020 Green Growth Index 
reported that although the Index has generally increased worldwide from 2005 to 2019, a number 
of countries experienced a decline in green growth performance over this period. Specifically, 
Jordan experienced a 15% decline in scores – putting it in the top six countries with the most 
significant declines out of 117 countries (Acosta et al., 2020: 12).  
Jordan has a number of environmental and climate related policies and strategies, including a 
National Green Growth Plan and National Action Plan that were produced in collaboration with the 
Global Green Growth Institute (GGGI).3 However, although the documents have undertaken more 
than 20 cost-benefit analyses (CBAs) for priority projects identified across six priority sectors4 (see 
Ministry of Environment, 2017: 4), the GGGI documents do not provide “evidence” or data on the 
country-wide economic benefits of a low carbon pathway for Jordan (for example, where job 
creation may occur, the specific health impacts, or where poverty reduction will occur). Data 
availability and reliability is a major constraint for green growth diagnostics at sectoral or industrial 
levels in Jordan (Engelmann et al., 2019). 
A key document identified during this rapid review is a World Bank Jordan Economic Monitor from 
Spring 2017, that includes a special focus section on “the green economic boost” in Jordan (Hakim 
et al., 2017). It emphasises the need for further analysis to quantify the economic and job-
generating impact from pursuing a green growth agenda (Hakim et al., 2017: 30). The paper 
recognises that Jordan has a strong economic argument to follow a low carbon development 
pathway, although transition costs are likely to be high and will have to be carefully managed. It 
argues that green growth could support a reduction in the fiscal burden of dependence on 
commodity imports (oil and gas) in international markets, which would bring additional stability to 
the budget due to a lower exposure to the fluctuation of commodity prices. This could also support 
better debt management leading to an enhanced credit rating for Jordan and a reduction in its cost 
of funding. The stimulation of economic growth could stem from the attraction of Foreign Direct 
Investment (FDI) for the development of infrastructure projects, which would in turn contribute to 
the involvement of the local workforce and the development of human capital. However, the paper 
emphasises that such effects need to be modelled and quantified, especially the potential short 
term costs of transition towards a low-carbon, green economy (Hakim et al., 2017: 30).  
Green jobs estimates 
A key estimate around job creation that is referenced in many other reports (and by the Jordanian 
government) comes from a 2011 United Nations Environment Programme commissioned report 
on a green economy in Jordan, which states that “investment in environmental conservation could 
generate an estimated 50,000 jobs, and over JD 1.3 billion in revenues over a period of 10 years” 
in Jordan (Enconsult Jordan, 2011). Table 3 below gives a breakdown of this data by sector. The 
 
2 See https://greengrowthindex.gggi.org/#introduction  
3 GGGI defines green growth “as a development approach that delivers economic growth that is both 
environmentally sustainable and socially inclusive” (GGGI, 2020: 9). 
4 The Green Growth Plan for Jordan was launched in May 2017 and focuses on energy, water, waste, transport, 
tourism and agriculture sectors. 
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calculations for these estimates are given in more detail in the report, but most are based on global 
estimates applied to the Jordan experience (see Enconsult Jordan, 2011).  
Table 3: Jobs and investment generated per sector in Jordan 




Renewable energy 3,000 620 2010-2020 
Transport 9,500 130 2010-2020 
Water 31,000 330  
Waste management 3,000 41  
Organic agriculture 1,700 111 2010-2020 
Sustainable tourism 3,900 89 Annually 
Total: 51,100 1,321  
Source: Enconsult Jordan, 2011: 27 
Urban growth scenarios 
The World Bank in association with the Ministry of Planning and International Cooperation and the 
Ministry of Municipal Affairs funded the Urban Growth Scenarios for the Hashemite Kingdom of 
Jordan project to outline sustainable development paths for five Jordanian cities: Amman, Irbid, 
Mafraq, Russeifa, and Zarqa (CAPSUS, 2018). The project developed urban growth scenarios to 
compare and understand the “possible futures” of the cities for 2030 through numerical information 
and also assessed the advantages and disadvantages of the various combinations of public 
policies, projects, and conditions. Policies (covering for example land use, transportation, energy, 
and waste management) were organised in a set of three scenarios: a Business-as-usual scenario 
(BAU scenario) that follows the historical growth of the city; a Moderate scenario that adheres to 
the city’s Master Plan and assumes that projects planned for each city will take place; and a Vision 
scenario that couples compact urban growth policies with a more ambitious implementation of 
projects and policies.  
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The study found that compact growth policies5 yield the highest environmental, social, and 
economic benefits. Overall economic savings ranged from 12 to 49% when comparing compact 
growth development against the expansion of the BAU scenario, and increased to 20 to 54% in 
the Vision scenario. This is true for all except Russeifa, where all scenarios have a compact urban 
form because of the natural restrictions on expansion in the area (CAPSUS, 2018: 99). The Vision 
scenario can potentially increase the population that could walk to work by 38%, reduce the annual 
costs of providing municipal services by 20%, and prevent 1.1 MtCO2eq per year in the five cities, 
compared to the BAU scenario. This results in a 4% reduction in annual greenhouse gas emissions 
in Jordan (CAPSUS, 2018: 2). 
Greening housing 
There has been a lot of literature on the potential energy and water savings from greening housing 
in Jordan, which could generate savings for households (Alkhalidi & Aljolani, 2019). In Jordan, 
residential buildings make up 72% of total buildings and is the fastest growing subset. In 2018, the 
sector accounted for 46% of total electricity use and 21.5% of Jordan’s total energy consumption 
(IBRD & World Bank, 2020: 3). The housing sector also accounts for a large proportion of Jordan’s 
water use (in 2013 it accounted for 42% of total water consumption – Alkhalidi & Aljolani, 2019). In 
Jordan the housing sector constitutes one of the most important sectors in the economy, as it plays 
a significant role in the creation of wealth in the country, contributing on average 7.2% of GDP to 
the economy over the 2004-2015 period and a third of the growth capital formation. It also created 
a number of jobs in the formal and informal sector and was an important contributor to government 
revenues at both national and local levels (Hamilton et al., 2018: i). 
The CAPSUS study (2018: 64) on future growth of Jordanian cities finds that enforcing a Green 
Building Code in 90% of new houses built in Amman between 2015-2030 has the second highest 
impact on cost savings to the Municipality of the 6 policy levers explored. Costs of municipal 
services are reduced by 3% if almost all new dwellings are built according to the code – these 
savings are mainly through a 6% reduction in overall housing water demand, as providing water to 
Amman’s residential properties accounts for 50% of the municipal service costs. Overall, if green 
building codes are enforced for 90% of the new housing units in Jordan, by 2030 the energy 
consumption per housing unit will be 11,686 kWh per year compared to 12,724 kWh per year under 
the BAU scenario, an 8% reduction. Water consumption will be 330 m3 per unit per year compared 
to 518 m3 per unit per year under the BAU scenario, a significant 36.3% reduction (CAPSUS, 
2018: 23; Hamilton et al., 2018: 46). Making the Green Building Code mandatory has the potential 
to save 1% of the total energy consumed in Jordan (CAPSUS, 2018: 100). Less energy 
consumption and water consumption directly reduces electricity and water bills paid by the 
households. Furthermore, it means that there will be substantial savings in the municipal budget 
in energy and water provision, which are also passed to the households as further savings. This is 
another way to reduce the "hidden costs" which are not directly paid by the developers, but which 
will be borne by the government and households eventually (Hamilton et al., 2018: 46).  
Residential energy efficiency retrofit provides a solution that acts on both climate and economy – 
being labour intensive and creating a large number of skilled and semi-skilled jobs (IBRD & World 
 
5 The OECD explains that there are three characteristics of a compact city: dense and proximate development 
patterns; urban areas linked by public transport systems; and accessibility to local services and jobs. Taken from 
https://www.oecd.org/cfe/regionaldevelopment/50524895.pdf [accessed 05/08/2021]  
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Bank, 2020). It’s seen as a significant economic stimulus opportunity for Jordan’s post-Covid-19 
recovery – with an estimated average energy saving of 44% across three types of Jordanian 
residential building (IBRD & World Bank, 2020: 3). Fuel poverty is directly addressed by improving 
the energy efficiency of dwellings – as making buildings more efficient can reduce bills, and 
enables occupants to be more thermally comfortable for the same bill expenditure (IBRD & World 
Bank, 2020: 4). The note by IBRD and World Bank (2020: 3) on residential energy efficiency retrofit 
in Jordan also references that “Energy efficiency creates 11.9 new jobs per USD 1 million spent”. 
This is taken from a paper on building energy retrofit in Oman, and is slightly misleading, as the 
paper actually calculates that 11.9 new job-years are created for every USD 1.0 million invested 
in building energy retrofit – a job-year is one year of work for one person (Krarti & Dubey, 2017). 
Krarti and Dubey (2017) calculate that these jobs are split between 7.0 direct jobs and 4.9 indirect 
jobs. The paper also calculates that for the case of Oman, up to 41,376 new job-years can be 
created when retrofitting the existing residential building stock, and this can be expanded to 
143,633 job-years when the entire building stock is considered (residential, commercial and 
government) (Krarti & Dubey, 2017). 
Energy savings, security and domestic manufacturing potential 
Jordan has few fossil-fuel resources of its own, in 2018 it imported 94% of its energy needs, which 
constitute nearly 10% of the country's GDP, leaving it vulnerable to variations in fuel prices (OECD, 
2016; Abu-Rumman et al., 2020). The reductions in costs of renewable energy technologies in the 
last decade provides a compelling argument for greater investment in renewables from purely a 
cost perspective. Recent submissions in Jordan yielded bids as low as USD 0.03 /kWh (kilowatt-
hour). In comparison, the average cost of electricity purchased by National Electric Power 
Company (NEPCO) in 2018 was USD 0.114/kWh (IRENA, 2021: 29). The cost of electricity 
purchased from renewable energy averaged USD 0.11/kWh compared to USD 0.12 /kWh from 
conventional sources in Jordan in 2018.  
Diversification of the energy mix also brings opportunities for job creation and the development of 
new industries, as well as reducing dependence on electricity imports (IRENA & ESCWA, 2018). 
According to IRENA (2021), nearly 300 licensed companies have been established in solar 
photovoltaics (PV) design, procurement, installation and operation and maintenance (O&M) in 
Jordan since 2013, providing full-time employment to several thousands of people. For example, 
in general, for a 50 MW solar PV plant “a total of 229,055 person-days are needed. O&M workers 
are needed throughout the project lifetime, and therefore represent the bulk of the labour 
requirements (56% of the total). Equipment manufacturing (22%) and installation and grid 
connection (17%) also require significant labour inputs” (IRENA, 2017 cited in IRENA, 2021: 30).  
The jobs exist across the value chain in Jordan, including in manufacturing. Jordan has the 
capacity to manufacture some windfarm components locally, creating jobs and laying the 
foundation for a future industry (IRENA & ESCWA, 2018: 8). Most of the job potentials in onshore 
wind energy would be around construction, production of wind turbines and blades (IRENA & 
ESCWA, 2018: 33). However, exact figures on numbers are not available. There is also potential 
in the development of concentrated solar power (CSP), where at least 30% (by value) of a project 
could be manufactured locally. Most of the job potentials in CSP would be around manufacturing 
of solar field mounting structures and mirrors (IRENA & ESCWA, 2018: 29). But no specific data 
was provided on the number of potential jobs. 
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The Jordanian Government estimated that renewable energy and energy efficiency projects in 
Jordan could create around 2000-3000 jobs in remote and less developed areas in Jordan (MEMR, 
2016a cited in OECD, 2016 – note that a pdf of the original reference could not be located). 
Although further analysis is needed to explore the job potential for Jordan of domestic solar PV or 
wind-turbine manufacturing. 
Of the total “clean technology” jobs in the renewable energy and energy efficiency sectors in 
Jordan in 2016, 71% were in the electricity, gas, steam, and air conditioning supply sub-sector 
(excluding utilities), representing roughly 12,913 jobs (EDAMA, 2016). Of these jobs, only 18% 
were held by women. 
The share of domestic energy sources in primary energy is targeted to grow from 8% in 2017 to 
15% by 2020 and 40% by 2025. Beyond manufacturing of renewable energy technologies, new 
opportunities for value creation also exist in operation and maintenance, design, engineering and 
financial services, and development of new solutions such as smart grids and metering. More than 
5,000 people are estimated to be working in the supply chain (EDAMA, 2019c cited in IRENA, 
2021: 49).  
It is estimated that across the Middle East and North Africa (MENA) region, renewable energy 
sector jobs have the potential to expand from an estimated 542,000 in 2017 to 1.2 million in 2030 
and 2 million in 2050, accounting for nearly 30% of all energy sector jobs (IRENA, 2020d cited in 
IRENA, 2021: 30). 
Green growth potential in the water sector 
Engelmann et al. (2019) provide a unique assessment of green growth in the water sector in Jordan 
using a diagnostics tool to identify green growth potential for six industries and four business 
models in the water sector. Their assessment identifies several industries within the Jordanian 
water sector that have significant potential to embody green growth principles. The six industries 
were wastewater treatment and reuse, independent water and power producers, energy efficiency 
solutions for water supply, water information technology, water infrastructure and construction, and 
water management consulting. Using the green growth diagnostics tool, they compared the 
industries across 18 green growth indicators (under six criteria) in order to show differences in their 
green growth potential (Engelmann et al., 2019: 10-11): 
• Wastewater treatment, independent water and power producers, and energy-efficiency 
solutions for water supply attain the highest score. The first two industries score especially 
high in “resource efficiency” and “low-carbon potential”.  
• The water information technology industry was found to be the only one with high 
classification for “first-mover” advantages where investments would be well-targeted since 
the market is not saturated yet.  
• Water consulting scores high on “environmental protection” and “economic added value”, 
but rather moderate in the other categories.  
• Water infrastructure scores moderate on “low carbon” and “environmental protection”, but 
shows good potential in social aspects, such as “job creation”, and has a high “profitability 
outlook” and high “demand for its products and services”.  
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Engelmann et al. (2019: 11) highlight that “the categories of “economic added value”, 
“environmental protection”, and “eco-innovation utilization” get high scores in total, which 
represents the core idea of green growth and a means to achieving it. Furthermore, the highest 
classification in the indicators of “production of water-efficient technologies”, “application of (non-) 
technical innovations” and “potential for growth and profitability outlook” are fulfilled by almost all 
of the industries.” 
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